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Art Unit: 2877 

DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly indicative of 
the invention to which the claims are directed. 



Claim R^ections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can be found in a prior 
Office action. 

Claims 1, 4-13 and 15-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Murpher 
et al (US 5,8642,541) in view of Sailor et al (US 2003/0146109) and further in view of Ridgeway et 
al (US 5,377,008). 

2. With respect to claim 1, Murphy et al. discloses an optical fiber long period sensor comprising: 

• Obtaining a first sample from the environment and introducing the first sample to at 
least one detection module (C0L6, L 66-67, L 36-38, sample = chemical or biological 
agent, detection module = reactive coating on exposed active sites) 

• Filtering the first sample through at least a first filter (C0I.6, L 66-67) 

• The first filter is a grating and contains at least one detection molecule for binding 
the target agent thereto (C0I.6, L 33-51) 

• Measuring optical property of the first filter after filtering the first sample there 
through (C0I.7, L 5-12) 

However, Murphy et al. fails to disclose a second filter without detection molecules, 
comparing the first filter measurements to the second, and that the first and second filters 
are porous Bragg gratings. 
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Ridgway et al discloses an integrating optical compensative refractometer apparatus 
comprising: 

• A second filter that contains no detection molecules for binding the target agent 
thereto (Col.8, L 10-28) 

• Comparing the measured optical property of the first filter to the measured optical 
property of the second filter to determine the presence of the target agent (Col.8, L 
10-28) 

Sailor et al discloses a porous thing film time-varying reflectivity analysis comprising: 

• The filter is a porous Bragg grating (P.0021) 

It would have been obvious to one of ordinary skill in the art to include the reference filter of 
Ridgway since it is well known in the art to use a reference for measurements for increased 
accuracy due to the cancellation of effects that are common to the two paths, leaving the measured 
result "only the change due to specific binding." (Ridgway, Col 8, L 26-27) 
Additionally, it would have been obvious to use the porous Bragg grating of Sailor et al. a nee the 
porous film allows for detection of a range of molecule sizes and is simple yet sensitive. (Sailor et 
al, P.0012) 

3. With respect to claims 4 and 15, Murphy et al in view of Sailor et al. and Ridgway et al. 
discloses all of the limitations as applied to claims 1 and 10 above. 

However, Murphy et al. in view of Sailor et al. and Ridgway et al. fail to disclose forming the 
gratings by holographically polymerizing a polymer-dispersed liquid crystal material. It would 
have been obvious to one of ordinary skill in the art at the time the invention was conceived to 
holographically polymerize a polymer-dispersed liquid crystal material since it was well known 
in the art to form a grating in this manner (see Domash et al. C0I.4, L 13-27 for example and 
admitted prior art on page 23, paragraph [0083].) 
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4. With respect to claim 5, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim 1 above. 

However, Murphy et al in view of Sailor et al. and Ridgway et al. fail to disclose the grating is 
fabricated for apodization. It would have been obvious to one of ordinary icill in the art at the 
time the invention was conceived to use the grating for apodization since it was well known in 
the art to use apodization for combining two optical paths (i.e. first and second filter) (see 
Domash et al. C0I.6, L 9-15 for example) Additionally, it has been held that a recitation with 
respect to the manner in which a claimed apparatus is intended to be used, if the actual use is 
not part of the claimed method in which the apparatus is employed does not differentiate the 
claimed apparatus from prior art. 

5. With respect to claim 6, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim 1 above. 

Additionally, Murphy et al. discloses: 

• A working fluid (sample) with an added sample (specific biological agents) and 
introducing it to the at least one detection module ( Col.i, L 26-29 and C0I.6, L 66- 
67) 

6. With respect to claim 7, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claims 1 and 6 above. However, Murphy et al. in view of Sailor et 
al. and Ridgway et al. fail to disclose recirculating the working fluid to obtain a second sample 
from the environment. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
conceived to recirculate the fluid since doing so would minimize the amount of the sample fluid 
needed for the detection. 



Application/Control Number: 10/614,188 
Art Unit: 2877 



Page 5 



7* With respect to claim 8, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim i above. 
Additionally, Murphy et al. discloses: 

• Measuring the optical property of the first filter includes determinirg a refractive 
index of the first filter (Col.i, L 66- Col.2, L 5) 
However, Murphy et al. fails to disclose determining the change in the refractive index of 
the second filter but for reasons stated above, this would be obvious since using a second 
filter as a reference ins well known in the art and it would be understood that whatever 
measurements are carried out on the first filter need to be duplicated on the second filter. 

8. With respect to claim 9, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim 1 above. 

However, Murphy et al. fails to disclose storing data of the measured properties indicative 
of the presence of the target agent. 

It would have been obvious to one of ordinary skill in the art to store the data measured 
since it is well known in the art and storing the data would put it in a usable form for future 
use. (Example see Sailor et al P.0017) 



9. With respect to claim 10, Murphy et al. discloses an optical fiber long period sensor 
comprising: 

• A transfer system for adding the sample to a working fluid (Col.i, L 27-29) 

• A dispenser system for introducing the working fluid including the sample to a 
detector system (C0I.6, L12-14, L 66-67) 
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• A detector system comprising at least a first optical grating, wherein the first optical 
grating contains at least one detector molecule for binding the at least one target 
agent thereto (Col.6, L 33-51, 66-67) 

• A measuring device for measuring an optical response of the first optical grating 
after contact.with the working fluid, including the sample (C0I.7, L 5-12) 

However, Murphy et al. fails to disclose a collector system, a second filter without detection 
molecules and a second measuring device, and a processor for comparing the first filter 
measurements to the second, and that the first and second filters are porous Bragg gratings. 
Ridgway et al. discloses an integrating optical compensative refractometer apparatus 
comprising: 

• A second filter that contains no detection molecules for binding the target agent 
thereto (C0I.8, L 10-28) 

• A second measuring device for measuring an optical response of the second optical 
grating after contact with the working fluid, including the sample (C0I.8, L 10-28) 

• A processor for comparing the measured optical property of the first filter to the 
measured optical property of the second filter to determine the presence of the 
target agent (C0I.8, L 1028) 

Sailor et al discloses a porous thing film time-varying reflectivity analysis comprising: 

• The filter is a porous Bragg grating (P.0021) 

It would have been obvious to one of ordinary skill in the art to include the reference filter of 
Ridgway since it is well known in the art to use a reference for measurements for increased 
accuracy due to the cancellation of effects that are common to the two paths, leaving the measured 
result "only the change due to specific binding." (Ridgway, Col. 8, L 26-27) 
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Additionally, it would have been obvious to use the porous Bragg grating of Sailor et al. since the 
porous film allows for detection of a range of molecule sizes and is simple yet sensitive. (Sailor et 
al, P.0012) 

Additionally, it would have been obvious that there was a collector system for collecting the sample 
from an environment since one of ordinary skill in the art would understand that the sample must 
be collected somehow from somewhere. 

10. With respect to claim ii, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim lo above. 

However, Murphy et al. fails to disclose a data storage system for storing data indicative of 
the presence of the at least one target agent. 
It would have been obvious to one of ordinary skill in the art to store the data measured since it is 
well known in the art and storing the data would put it in a usable form for future use. (For 
example see Sailor et al, P.0017) 

1 L With respect to claim 12, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claims 10 and 11 above. 

However, Murphy et al. fails to disclose a transmission system for transmitting data 
indicative of the presence of at least one target agent to an analysis location. 
It would have been obvious to one of ordinary skill in the art to transmit the data to an analysis 
location since it is well known in the art that analysis would enable the data to be in a usable form 
for future use. (For example see Sailor et al. P.0016) 

12. With respect to claim 13, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim 10 above. However, Murphy et al in view of Sailor et al. and 
Ridgway et al. fail to disclose recirculating the working fluid to obtain a second sample from the 
environment. 
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It would have been obvious to one of ordinary skill in the art at the time the invention was 
conceived to recirculate the fluid since doing so would minimize the amount of the sample fluid 
needed for the detection. 

13. With respect to claim i6, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim i above. 

However, Murphy et al. in view of Sailor et al. and Ridgway et al. fail to disclose prior to 
holographic polymerization the polymer dispersed liquid crystal material comprises a number 
of specific elements. It would have been obvious to one of ordinary skill in the art at the time 
the invention was conceived to holographically polymerize a polymer-dispersed liquid crystal 
material from these specific elements since it was well known in the art to form a grating in this 
manner (see Domash et al. C0I.4, L 13-27 for example and admitted prior art on page 23, 
paragraph [0083].) 

14. With respect to claim 17, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim 10 above. However, Murphy et al. in view of Sailor et al. and 
Ridgway et al. fail to disclose the measuring devices are photodetectors. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
conceived that the measuring devices are photodetectors rather than the sensors named by Murphy 
et al. since photodetectors are art recognized equivalents to optical sensors. 

15. With respect to claim 18, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim 10 above. 

Additionally, Murphy et al. discloses: 

• A first inlet reservoir integrally connected to a mirco-fluidic channel to provide the 
sample to the optical grating (Figure 4) 
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However, Murphy et al. fails to disclose a second inlet reservoir. It would have been obvious to 
one of ordinary skill in the art at the time the invention was conceived to have a second reservoir 
integrally connected to a second micro-fluidic channel for providing the working fluid to a second 
optical grating as disclosed above with respect to a reference measurement being well known in the 
art. 

16. With respect to claim 19, Murphy et al. in view of Sailor et al. and Ridgway et al. discloses all of 
the limitations as applied to claim 10 above. 

Additionally, Murphy et al. discloses: 

• A light source optically coupled to a waveguide for providing light to the at least a first 
optical grating and the at least a second optical grating (Figure 4) 

17. With respect to claim 20, Murphy et al. discloses an optical fiber long period sensor 
comprising: 

• A first inlet reservoir for receiving a working fluid containing the sample therein 
(Figure 4, tube labeled "sample, wash, and regenerative solution") 

• A first micro-fluidic channel integrally connected to the first inlet reservoir (Figure 
4, unlabeled shaded line between tube and contacting chamber) 

• A first optical grating physically integrated with the first micro-fluidic channel, 
wherein the first optical grating includes at least one detector molecule for binding 
the target agent within the sample thereto (C0L6, L 33-5i> 66-67) 

However, Murphy et al. fails to disclose a second inlet reservoir, a second micro-fluidic 
channel, a second optical grating without detection molecules and at least one reservoir 
physically integrated with the first and second micro-fluidic channels for removing the 
working fluid containing the sample and that the first and second filters are porous Bragg 
gratings. 
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Ridgway et al. discloses an integrating optical compensative refractometer apparatus 
comprising: 

• A second micro-fluidic channel integrally connected to a reservoir (Figure lA, 124) 

• A second optical grating that contains no detection molecules for binding the target 
agent thereto (C0I.8, L 10-28, Figure lA, 118) 

Sailor et al discloses a porous thing film time-varying reflectivity analysis comprising: 

• The filter is a porous Bragg grating (P.ob2i) 

It would have been obvious to one of ordinary skill in the art to include the reference filter of 
Ridgway since it is well known in the art to use a reference for measurements for increased 
accuracy due to the cancellation of effects that are common to the two paths, leaving the measured 
result "only the change due to specific binding." (Ridgway, Col. 8, L 26-27). Additionally, it would 
have been obvious to have a second reservoir since the second micro-fluidic channel necessitates 
somewhere to draw the sample fluid from. 

Additionally, it would have been obvious to use the porous Bragg grating of Sailor et al. since the 
porous film allows for detection of a range of molecule sizes and is simple yet sensitive. (Sailor et 
al., P.0012) 

Additionally, it would have been obvious to have at least one outlet reservoir physically integrated 
with the first and second micro-fluidic channels for removing the working fluid containing the 
sample from the detector module since it is inherent that the tested fluid would need to be removed 
to somewhere after the detection has been carried out 

18. With respect to claims 21, 22, and 23, Murphy et al. in view of Ridgway et al. and Sailor et al. 
discloses all of the limitations as applied to claim 20 above. However, Murphy et al. fails to 
disclose a substrate formed on a first material and the other parts formed on a second material. 

Sailor et al. discloses porous thin film time varying reflectivity analysis comprising: 
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• A substrate formed on a first material/ silicon (P.0023, silicon) 

• A second material/silicon dioxide formed on at least part of the substrate, wherein 
the first optical grating are formed in the second material (P.0023, silicon is 
oxidized to form gratings (pores)) 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
conceived to form the optical long period sensor of Murphy et al. out of two materials as in Sailor et 
al since different properties are beneficial for the functions of the substrate and the gratings, yet by 
having them formed from the same piece of original material allows them to be inherently 
connected, avoiding possible assembly error. 

Additionally, it would have been obvious to one of ordinary skill of the art to form the inlet, micro- 
fluidic channels, and outlet reservoir from the same material since they should understandably be 
located in proximity to the grating and need to be connected thereto. By forming them of the same 
piece of material as the gratings, accuracy is preserved, avoiding possibly assembly error, 

19. With respect to claim 24, Murphy et al. in view of Ridgway et al. and Sailor et al. discloses all of 
the limitations as applied to claims 20 and 21 above. 

Additionally, Murphy et al. discloses: 

• A waveguide formed of a third material and optically integrated with the first optical 
grating (C0I.7, L 49-63) 

20. With respect to claim 25, Murphy et al. in view of Ridgway et al. and Sailor et al. discloses all of 
the limitations as applied to claims 20, 21 and 24 above. 

However, Murphy et al. fails to disclose the third material is silicon oxynitride. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 

conceived to use silicon oxynitride for the waveguide since it has been held to be within the general 
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skill of a worker in an art to select a known material on the basis of its suitability for the intended 

use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

2 1. With respect to claims 26 and 27, Murphy et al. in view of Ridgway et al. and Sailor et al. 

discloses all of the limitations as applied to claims 20, 21 and 24 above. 
Additionally, Murphy et al. discloses: 

• Waveguide is optically integrated with the at least first optical grating (Figure 4, 
waveguide = optical fiber, optical grating = coated Ipg sensing element) 

• A light source optically coupled to the waveguide (Figure 4, light source = 
broadband source, waveguide = optical fiber) 

• A first detector located in an optical path of the waveguide and an optical path of the 
first optical grating (Figure 4, photodetector = optical spectrum analyzer) 

Ridgway et al. discloses an integrated optical compensating refractometer apparatus comprising: 

• The waveguide is split into a first arm that is optically integrated with the at least 
first optical grating and a second arm that is optically integrated with the second 
optical grating (Figure 7A, Abstract) 

• A second photodetector located in the optical path of the waveguide and an optical 
path of the second optical grating (Abstract) 

It would have been obvious to one of ordinary skill in the art that the optical spectrum analyzer of 
Murphy et al. is an art recognized equivalent to a photodetector. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
conceived to split the waveguide to provide light to both the first grating and the second grating as 
a reference, since it is well knovm in the art to use a reference for measurements for increased 
accuracy due to the cancellation of effects that are common to the two paths, leaving the measured 
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result "only the change due to specific binding" and accuracy would be preserved by providing light 
from the same source to both gratings. (Ridgway, Col. 8, L 26-27) 

22. With respect to claim 28, Murphy et al. in view of Ridgway et al and Sailor et al. discloses all of 
the limitations as applied to claims 20, 21, 24 and 26 above. 

However, Murphy et al. fails to disclose a third optical grating located in a third arm of the 
waveguide, wherein the third optical grating does not contact the sample. 
It would have been obvious to one of ordinary skill in the art to add a third optical grating on a 
third arm of a waveguide since it has been held that mere duplication of the essential working parts 
of a device involves only routine skill in the art. St. Regis Paper Col. V. Bemis Co., 193 USPQ 8. It 
would have been obvious to have a grating that does not contact the sample since it is well known 
in the art to use a reference for measurements for increased accuracy due to the cancellation of 
effects that are common to the two paths, leaving the measured result "only the change due to 
specific binding" and accuracy would be preserved by measuring a reference value before the 
sample is considered. (Ridgway, Col. 8, L 26-27) 

23. With respect to claim 29, Murphy et al. in view of Ridgway et al. and Sailor et al. discloses all of 
the limitations as applied to claims 20, 21, 24 and 26 above. 

However, Murphy et al. fails to disclose the materials that comprise the optical gratings before 
holographic polymerization. 

It would have been obvious to one of ordinary skill in the art to have these certain materials 
comprising the optical grating before holographic polymerization since it has been held to be 
within the general skill of a worker in the art to select a known material on the bases of its 
suitability for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

24. With respect to claims 30, 31, and 32, Murphy et al. in view of Ridgway et al. and Sailor et al. 
discloses all of the limitations as applied to claim 20 above. 
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Additionally, Murphy et al. discloses: 

• A substrate formed of a first material (first material = fiber optic waveguide, lO) 

• A second material formed on at least part of the substrate having a waveguide 
formed therein of a third material (second material = cladding 30, third material = 
core 20) 

• A fourth material formed on at least part of the second material wherein the first 
micro-fluidic channel and the first optical gratiiig, are formed in the fourth material 
(Figure 1, micro-fluidic channel = core 20, grating, 40) 

However, Murphy et al. fails to disclose the inlet reservoir, the second micro-fluidic channel, the 
second optical grating, and the outlet reservoir formed in the fourth material. Additionally, Murphy 
et al. fails to disclose the specific materials. 

Sailor et al. discloses porous thin film time varying reflectivity analysis comprising: 

• A substrate formed on a first material/silicon (P.0023, silicon) 

• A second material/silicon dioxide formed on at least part of the substrate, (P.0023, 
silicon is oxidized) 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
conceived to form the inlet reservoir, the second micro-fluidic channel, the second optical grating 
and the outlet reservoir from the same material as the first micro-fluidic channel and the first 
optical grating since a reference channel necessitates that everything be the same with the sample 
channel, down to the material with which its made in order to be accurate, and it is understood that 
the inlet and outlet should be in proximity to the grating so therefore forming it from the same 
material makes it inherently connected, avoiding possible assembly error. 
It would have been obvious to one of ordinary skill in the art at the time the invention was 
conceived to use silicon oxynitride for the third material and polymer for the fourth material since 
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it has been held to be within the general skill of a worker in an art to select a known material on the 
basis of its suitability for the intended use as a matter of obvious design choice. In re Leshin, 125 
USPQ 416. 

***It should be noted that the functional recitations in the above claims do not hold any patentable 
weight because they are in narrative form. In order to be given patentable weight, a functional 
recitation must be expressed as a "means" for performing the specified function, as set forth 35 
use 112 6**» paragraph and must be supported by recitation in the claim of sufficient structure to 
warrant the presence of the functional language. In re Fuller, 1929 CD. 172; 388 O.G. 279. The 
functional recitations are as follows: 

• "a collector system for collecting the sample from an environment" (Claim 10) 

• "a transfer system for adding the sample to a working fluid" (Claim 10) 

• "a dispenser system for introducing the working fluid to a detector system" (Claim 10) 

• "at least one detector molecule for binding the target agent" (Claim 10) 

• "a first measuring device for measuring an optical response" (Claim 10) 

• "a second measuring device for measuring an optical response" (Claim 10) 

• "a processor for comparing the measured optical response... to determine the presence of 
the at least one target agent" (Claim 10) 

• "a data storage system for storing data indicative of the presence of the at least one target 
agent" (Claim 11) 

• "a transmission system for transmitting the data indicative of the presence of the at least 
one target agent" (Claim 12) 

• "a recirculation system for receiving the working fluid... and removing the sample 
therefrom..." (Claim 13) 
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• "a first micro-fluidic channel for providing the working fluid...." (claim i8) 

• "a second micro-fluidic channel for providing the working fluid..." (claim i8) 

• "a light source...for providing light to the at least a first optical grating..." (claim 19) 

• "a... reservoir for receiving a working fluid ...therein" (Claim 20) 

• "at least one detector molecule for binding the target agent" (Claim 20) 

• "at least one reservoir...for removing the working fluid containing the sample in order to 
re-use the working fluid with another sample" (Claim 20) 

Citation 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosvire: 

• Kochergin et al. U.S. Publication 2004/0045932 discloses a spectral filter 

• DeLisa et al. "Evanescent Wave Long-Period Fiber Bragg Grating as an 
Immobilized Antibody Biosensor" discloses an immunosensor using a long- 
period grating 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rebecca C. Slomski whose telephone number is 571-272-9787- The examiner 
. can normally be reached on Monday through Thursday, 7:30 am - 5:00 pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gregory J. Toatley, Jr. can be reached on 571-272-2059. The fax phone number for the 
organization where this application or proceedirg is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov, Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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